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WHITE’S MOC-MAIN LEVER TRUSS 
À Is allowed by upwards of five hundred 


Medical Men to be the most effective invention in the 
curative treatment of HERNIA. The use of a steel 
spring, so hurtful in its effect, is here avoided, a soft 
bandage being worn round the body, while the 
requisite resisting power is supplied by the MOC- 
MAIN PAD and PATENT LEVER, fitting with so 
much ease and closeness that it cannot be detected, 
and may be worn during sleep. A descriptive Cir- 
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Insulated Wire Manufacturers, Derby. 
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AND 


A PRACTICAL ELECTRICIAN 


good Manipulator of the Morse and Mirror 
Instruments, at present out of employment, would be 
glad to meet with an engagement. Late six years 
with the Telegraph Construction and Maintenance 


Company. Address, Mr. J. Edward Mayhew, 
Glastonbury. 


| ‘HE SCIENCE DEPÔT AND EXCHANGE.— 

General Scientific and Telegraphic Instruction; The 
Construction, Purchase, Sale, Exchange, Hire, or Valuation of 
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ments; and all kinds of Electric, Pneumatic, Acoustic, Heat, 
Opt cal, Mechanical, Photographic, Chemical, ard other Appa- 
ratus ; Lathes, Tools, Engines, Boilers ; Astronomical, Surveying, 
and Drawing Instruments; and all kinds of Material, Parts, 
Fittings.—Apply to Dr. A. CapLatz1, Science Depot, Chenies-st., 
Tottenham-court Road.—Immense Stock, and variety of second- 
hand Instruments at half-price. 
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PROFESSOR ABEL’S ADDRESS. 


WE would invite the attention of our readers to 
the address delivered to the members of the 
Society of Telegraph Engineers by their new 
President, Professor Abel, at the opening meeting, 
on the evening of Wednesday, the 24th ult., the first 
part of which will be found in another portion of | 
th:s Journal. Assuming that the honour conferred 
upon him was intended by the Society to be more 
an acknowledgment of the great importance to 
the telegraph engineer of Chemical Science, with 
which his name is so intimately connected, than 
as a recognition of any special claims of his own, 
Professor Abel took as the theme of his address 
the aid which Chemistry had brought to tele- 
graphic science in the past, and the signal 
advantages which a proper application of it might 
bring to the solution of future problems. No 
better illustration of what chemistry had done for 
telegraphy could have been adduced than that 
which was brought forward in the labours of the 
late Dr. Matthiessen. His researches into the 
causes of the difference in the electrical con- 
ductivity of copper, followed by his exposition of 
the principal factors governing it, may well be 
said to have inaugurated a new era in the history 
of submarine telegraphy. As a practical out- 
come of the work done by the chemist in the 
same direction, with reference to the manufacture 
of iron and steel wire, it is sufficient to mention 
that the Government, having in consequence 
raised the standard of that used for telegraph 
purposes, experienced no difficulty in receiving 
from the manufacturers wire which satisfied all 
the conditions insisted upon. 

Hardly less important to telegraphy than 
Matthiessen’s labours were Professor Miller’s 
investigations into the causes of decay of gutta- 
percha and india-rubber; and although it cannot 
yet be said that the same state of perfection has 
been reached with the dielectrics as with the con- 
ductors of cable, still no words are required to 
show the good work done by Chemistry in this 
branch, and how, by clearly indicating the causes 
of failure in the past, as well as foreshadowing a 
likely field for experiment in the future, Chemical 
Science has laid the foundation for the perfect 
insulator. 

The question of Batteries needs but to be 
named, and the value of Chemical Science cannot 


fail to be recognised at once. The causes of 
decay, and the steps to be taken for the preserva- 
tion of timber, the production of a joint to with- 
stand the influence of time are questions which 
can be solved by a proper knowledge of Chemical 
Science, and by that alone. 

For although instances may be adduced of some 
galvanic combination, or some method of jointing 
having been brought out by men to whom Chem- 
istry was little more than a name, no argument 
can for a moment be based upon isolated facts of 
this nature; it would have been rather a subject 
of wonder if among the numerous hap-hazard 
attempts made by so many workers something of 
the kind had not been done. 

Professors Abel’s admirable address has come 
at a time when something of the kind was urgently 
wanted. So abnormal were the conditions under 
which the science of telegraphy sprang into 


existence, and so rapid has been its growth, that 


of all professions, that which constitutes the 
profession of a “telegraph engineer” would 
probably be the most difficult to define. The 
‘ practical”? man, as he loves to term himself, 
who has drawn his lessons solely from his 
experience, and learnt his work literally by the 
sweat of his brow, is too apt to despise anything to 
which even the name of Pure Science is applied. 
The comparative value of a pound of theory and 
an ounce of practice is too often upon his lips. To 
him no more complete answer can be given than 
Professor Abel’s address. On the other hand, the 
pure scientist is almost equally fond of running 


into the opposite extreme, and arrogating to. 
himself all the progress which has been made. It. 


is in the happy blending of both that the qualifi- 
cations of the telegraph engineer ought to consist : 
based upon a substratum of scientific knowledge— 
in which chemistry should occupy the foremost 
position side by side with electricity itself—the 
practical experience of after years would have no 
difficulty in raising a goodly superstructure, and 
not the least of the many valuable lessons which 
may be taken to heart from Professor Abel's 
words, is that by the wedding of science and 
practice alone can the advancement of telegraphy 
be promoted. 


The Annual General Meeting of the Physical 
Society will be held on the 3rd inst., at 3 p.m., 
when, after election of officers, &c., the following 
communications will be read:—‘On Vortex 
Motions,” by Prof. Osborne Reynolds; ‘On 
Apparatus to illustrate Wave Motion,” by C. J. 


| Woodward, B.Sc. 
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SMEE AND BAIN. 


WERE it not that the death of these two electrical 
celebrities occurred during the same week, and 
was chronicled in the same number, it is probable 
that they would never have been associated 
together. The one was a highly gifted scientific 
man, an eminent surgeon, and a successful com- 
mercial gentleman—the other was a marvellous 
inventive genius, a skilful watch and clockmaker, 
but unfortunately, in his later years, an improvi- 
dent and intemperate mechanic. The one will live 
in history as the father of one form of battery— 
the other will be remembered as the author of one 
of the most beautiful applications of the electro- 
lytic effects of currents of electricity to telegraphic 
purposes, and the inventor of automatic telegraphy 
and of electric clocks. 

There is a wonderful contrast between the lives 
of these two men. Each in his ay was a genius. 
Smee not only made a new battery, but wrote 
several works on electricity—one on ‘ Electro- 
Metallurgy’ deserves to be classical for its 
erudition and clear-sightedness. It has taught 
many an electrician the natural history of the 
battery. He devised the present system of 
printing the Bank of England notes—the plates of 
which are deposited electrolytically by his own 
battery. 

His battery, invented in 1840, when he was 
twenty-two, and which secured him the coveted 
F.R.S. when only twenty-three years of age, was 
a single fluid arrangement of zinc, dilute sulphuric 
acid and platinised silver, its chief novelty being 
the last, which secured mechanically the removal 
of the hydrogen deposited upon the negative plate 
by the action of the cell. In 1841 he published 
the results of his extensive electro-metallurgical 
experiments, and propounded the laws which regu- 
late the character of the metallic deposits. This 
work has gone throngh several editions. He never 
applied himself to telegraphic pursuits, but he 
made one appearance at the Society of Telegraph 
Engineers, in April, 1875, when he made some 
very trenchant remarks on the consumption of 
zinc in batteries. He showed, however, that his 
theoretical notions had not advanced with the 
age. 

Bain’s first patent was taken out in January, 
1841, when he applied currents to clocks. He 
showed not only how clocks could be worked 
without any winding, but how any number of 
clocks could be worked from one standard time- 
piece, and how uniform Greenwich time could be 
shown througheut the country. In December of 
the same year, he showed how electricity could 
be applied to control railway engines and carriages, 
by shutting off steam and opening the whistle. 
At the same time he invented a type-printing 
machine, an.’ showed how to lay down wires two 
or three fecc underground, in asphalte or pitch, 
when in a soft state. He also showed how to 
communicate across rivers and ‘ bodies of natural 
water’’ without wires, and he in ignorance of 
Steinheil’s work re-discovered the earth circuit. 
In 1843 he devised a method of conveying 
intelligence to police in fire-stations—the fore- 
runner of numerous subsequent systems effecting 
the same purpose. In this year he first invented 


his chemical telegraph, to ‘‘take copies of sur- 
faces—for instance, the surface of printers’ types, 
at distant places’’—in fact, his first recording 
telegraph was the same in principle as the last 
French invention of Caselli. Verily, there is 
nothing new under the sun! In 1844 he invented 
an apparatus to register the progress of ships 
through water and the direction of its course; to 
ascertain the temperature in the holds of ships, 
by the contact formed through the expansion of 
mercury; and totake soundings at sea by register- 
ing electrically on deck the descent of the lead. In 
1846 he brought out his punched paper automatic 
system, in connection with his chemical telegraph, 
a system recently revived with great success in 
the United States. In 1847 he applied electricity 
to actuate musical instruments so as to play 
several of them simultaneously. 

This is a long list of inventions, but his auto- 
matic chemical recorder is perhaps the only one 
that will live in history. It is very extensively 
used in America, and is gradually being re-intro- 
duced into England. 

In 1843 his friend and fellow-countryman, Mr. 
Finlaison, published a very energetic pamphlet in 
support of his claim to be the first inventor of the 
electro-magnetic printing telegraph, and also of 
the electro-magnetic clock. His right to these 
inventions had been questioned by Wheatstone, 
who had previously conceived something similar. 
An ufseemly controversy occurred, which was not 
very creditable to either party concerned, and the 
real inventor remains a vexata questio to the pre- 
sent day. It is a fact that men, unexceptionable 
in point of honour and probity, exercise apparently 
no scruples of conscience in regard to inventions 
and patents. If a new discovery be announced, 
numbers try at once to obtain this new fact in 
in another way, and are much aggrieved if they 
are not classed with or as the original discoverer. 
The examination of a new patent seems to excite 
a desire to do the same thing in another way so as 
to evade the first patent and secure fresh laurels. 
Mr. Finlaison said in 1843—*“ Scientific discovery 
is now placed in the same category as horse- 
dealing or shipwreck in certain districts; by some 
singular train of casuistry it is entirely placed out 
of the pale of morality, and held to be fair game, 
fera nature.” It is not much better in 1877. 

It has been stated or inferred that Bain and his 
inventions were neglected, and that an unsym- 
pathetic Government or world drove him to poverty 
and decline; but amongst other sums he received, 
the Electric Telegraph Company paid him £30,000 
for his automatic chemical telegraph. 

We have positive and negative evidence in the 
lives of these two men that success in life is not 
due alone to mental eminence or to bodily skill, 
but that they must be accompanied by temper- 
ance, thrift, self-reliance, and tact. 


At the next meeting of the Society of Telegraph 
Engineers, to be held on the evening of Wednesday, 
the 14th inst., Mr. W. H. Preece will read a paper 
‘On Shunts.” Mr. Preece has, we understand, 
been engaged for some time upon experiments on 
the subject, the results of which will be shown 
during the reading of his paper. 
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THOMSON AND JENKIN’S AUTOMATIC 
CURB-SENDER. 


SIMULTANEOUSLY with his invention of the mirror 
galvanometer in 1857, Sir William Thomson 
directed his attention to the problem of how to 
send signals through submarine cables in such a 
way as to diminish as far as possible the retarding 
effect due to the electro-static capacity of the 
line, the theory cf which he had investigated two 
years before. He pointed out that the sending of 
currents through cables should be effected so as 
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to increase the speed of signalling, and it does so 
by giving each signal a sharp definition, and an 
independence of the signals that precede and 
follow, which is unattainable when, as in ordinary 
working, each signal enters a cable already in a 
complicated state of charge. Simple as the 
principle of curb-sending is, its practical applica- 
tion has been found to present many difficulties. 
Trials have been made, but without success, to 
send curb-signals by means of a hand-key, the 
failure being no doubt due to the fact that a 
greater perfection of spacing is necessary than 
hand-sending can give. The problem has now, 


~ 


to make the current attain as soon as possible a 
strength at the receiving end sufficient to move 
the indicator there, and that after this the charge 
remaining in the cable should be removed without 
delay—the removal of the residual charge being 
effected by the application at the sending end of 
an electro-motive force opposite in kind to that 
by which .the signal had been produced. This 
system of using two currents, one to produce the 
signal and the other, of opposite name and some- 
what shorter duration to neutralize (as nearly as 
possible) the residual effect of the first, is what is 
known as Curb-Sending. Its object is, of course, 
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however, been solved, and the introduction during 
the past year of the Automatic Curb-Sender, under 
the joint patent of Sir. W. Thomson and Professor 
Fleeming Jenkin, is certainly one of the most 
important recent advances in submarine tele- 
graphy. 

Fig. 1 gives a general view of this instrument, 
the actual dimensions of which are about double 
those in the figure. The message to be trans- 
mitted is prepared beforehand by being punched on 
a strip of paper in right and left-hand holes 
corresponding to dot and dash. The paper-strip 
enters in front (the left-hand side in the figure) 
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and is carried along in the trough U by means of 
a toothed roller under the trough. The roller is 
driven by clock-work, which is kept in motion by a 
combined weight and spring, and its teeth enter a 


™ 


row of central holes inthe paper. Thesmail axle 


J which stands in front (and of which a separate 


view is given in fig. 2) also revolves, and makes 
one complete revolution during the passage of a 


l'1G. 


single space in the paper. Above the side-holes 
in the paper stand two prickers, either of which 
will descend whenever the corresponding hole in 
the paper passes below it. By its descent it 
raises the end of a spring a or a’ (as the case may 
be) into the rim of a cam-wheel o o’ carried by the 
revolving shaft J. Openings //’ in the rim ofthis 
wheel are passing the ends of the springs a a’ at the 
sme instant as the hole in the paper passes under 
{2 pricker, and thus as the pricker descends, the 
end of the spring a or a'can enter the rim ofo 0’, and 
once in is kept there during a complete revolution 
until the openings / l’ come round again and allow 
itto drop out. But beside carrying the wheel oo’ 
the axle J carries two camsI I’ of which a side 


* 
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view is given in fig. 4.. I’ has a projecting edge 
extending for rather more than asemi-circle, and I 
has a projecting edge extending for the remainder 
of the circumference. While the edge of I’ is 
passing, the spring e’ below it is depressed so as 
to touch the spring f’ while & is up and in contact 
with g. Then when the edge of I passes, e’ rises 
so as to touch g’ and e is depressed and held in 
contact with f. 

The elec'r:cal changes which take rlace curing 
the complete revolution of the axle J will be read- 
ily followed by comparing fig. 2 with the diagram 
of contacts given in fig. 3. Suppose that a 
‘ dash ” or right-hand hole in the paper is passing. 
The corresponding pricker descends and raises the 
spring a into the rim of the wheel o through the 
opening /. ‘The spring a is then kept raised, and 
in contact with the spring d during a complete 
revolution, while the spring a’ remains down in 
contact with c’. But at the same instant that a 
rose, the projecting edge of I’ depressed c', produc- 
ing the state of things shown in fig. 3, the result 
being that zinc is connected to line and copper to 
earth. This gives the signal current, which lasts 
until rather more than half the revolution is com- 
plete, when the projecting rim of I’ has passed, 
allowing e’ to rise into contact with g’ while the 
rim of I comes round and puts € in contact with 
f; the position of the springs a and a’ remains 
unchanged. Copper is now connected to line and 
zinc to earth—giving the curb-current—which 
lasts during the passage of I. When the rim of I. 


0 
Q à 
| M = o> 4 €. = 
7 P 35 PY 
2. 
by 
\ = | 
\/ | 5 
mi 
| 
| 
| 
| 
| 
| | | 
| 
| 
| | 
Y, 
Wik 
LE 
| IV CZ 
NE 
We 
a? 
Ca 
| 
| 
Fic. 4. 


THE TELEGRAPHIC JOURNAL 29 


has passed the revolution is complete, the spring 
a drops out of the the rim of the wheel o, and the 
signal is over. All this has taken place during 
the passage of a single space in the paper. If, 
instead of a dash-hole, a dot-hole in the paper 
had passed, a' would have risen instead of a, and 
thus the signal-current would have been copper 
to line, andthe curb-current zinctoline. It will be 


seen that a reversal of current takes place during . 


every signal, the first current sent being zinc or 
copper to line according as a ora’ has risen, but the 
first being always longer than the second in the pro- 
portion of the length of the projecting edge of I’ 
to that of I. It is remarkable how near to 
equality this proportion should be when signals 
are sent fast through long cables. 

In a short article like the present it is impossible 
to go into full descriptive details of so complicated 
a piece of mechanism. By an ingenious arrange- 
ment of cams on the revolving shaft J, the 

rickers are prevented from descending except 
just at the instant that the centre of a hole in the 
paper is beneath them, and they are instantly 
raised again and held up during the remainder of 
the revolution. ‘This rapid dip and rise is enough 
to lodge the end of the corresponding spring a or 
a! within the rim of the wheel oo’ and it prevents 
the prickers from touching the edges of the hole 
either in rising or in falling; the paperis therefore 
quite undamaged by its passage through the 
instrument, and the same strip may be passed 
through any number of times. By means of a 
centrifugal friction governor, the speed may be 
readily adjusted whilst the machine is running. 
It is interesting to observe in this as well as in 
several other parts of the machine the practical 
application of true kinematical principles of 
freedom and constraint—a feature of design 
which is one of the most prominent characteristics 
of all Sir W. Thomson’s instruments. By aid of 
a “geometrical clamp” the vulcanite plate W 
which carries the various contact springs can be 
removed for clearing and fixed again exactly in 
the right place by a single screw H. 

The punchers by which the paper is prepared 
are of various forms. They are conspicuous for 
the exactness of the spacing which they give, no 
matter what the speed of the punching may 
be. In one of them (Professor Jenkin’s Power- 
Puncher) the heavy part of the work is done by 


energy stored in a wound-up spring or raised 


weight, and all that the operator does is to touch 
light finger-keys, which cause this energy to take 
effect. For a full description of the details both 
of the Automatic Sender itself and of the punchers, 
the reader is referred to a paper in the Fourvnal of 
the Society of Telegraph Engineers, vol. v., 1877. 
Where the limit to the speed of signalling lies, 
not in the skill of the operator, but ‘in the 
conditions of resistance and capacity of the line, 
as is the case in all long submarine cables, the 
Automatic Curb-Sender gives a great gain in speed. 
Experiments made with the imitation Atlantic 
cable in the Laboratory of Glasgow University 
show this gain to be at least as great as fifty per 
cent. To the practical telegrapher this is only one 
out of many advantages which the “ auto-curb”’ 
has over the hand-key. It is now widely admitted 
that the automatic working of telegraphs generally 


is not only less directly liable to mistakes than 
working by hand is ,but has also an indirect effect in 
preventing mistakes by making them more easily 
traceable when they do occur. The benefits of 
automatism, already so fully appreciated in the 
working of land systems, have now been extended 
to cables ; and this extension is certainly not the 
least of the many services which Sir W. Thomson 
and Professor Fleeming Jenkin have done for 
submarine telegraphy. 


a\otts. 


À LECTURE on “ Stephen Gray and the Discovery 
of Electric Conduction” was delivered at South 
Kensington Museum on Saturday evening, 13th 
ult., by Dr. Richardson. Several of the experi- 
ments made by Gray were repeated by the lec- 
turer, and the development of the idea traced in 
a highly interesting manner. 


The work of fitting the electric light apparatrs 
on board the Alexandra is now complete. By 
means of this light (on the mizzen mast), it is 
stated that when at sea very small objects will be 
distinguishable some two or three miles distant. 


A new method of synchronising clocks has 
been introduced by Messrs. Barraud and Lund, of 
Cornhill, who have had granted them by the 
Post-office authorities the special use of a system 
of wires for working it. A narrow slit cut in the 
dial of a clock admits two projecting pins. They 
are arranged so as to catch the minute hand at 
given intervals, and to set the clock to true time. 
The pins, attached to a pair of slotted levers, 


connect with an electro-magnet. The mechanism 


required can easily be screwed into its place, and 
it remains entirely disconnected from the works 
of the clock. Any number of clocks varying in 
size and calibre can, on receipt of one time 
signal, be simultaneously set to accord with 
each other in accurately denoting Greenwich 


| time. The Bankers’ Clearing House immediately 


availed themselves of the advantages of a system, 
which will remove the often-recurring disputes as 
to. “‘paying in’ within the specified time. 
Other City Establishments will be provided with 
the apparatus as soon as the Post-office.employés 
are enabled to extend the requisite facilities. 
The invention must prove a great boon for all 
mercantile men, and for railway travellers, &c. 


At a recent meeting of the French Academy 
M. Archereau presented a new kind of carbon 
points for the electric light. They consist of 
agglomerated and compressed carbon mixed with 
magnesia ;. and according to M. Archereau they 
both render the light more stable, and increase 
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its illuminating power, as compared with retort 
carbon points, in the ratio of 1°34 to 1. These 
carbon points are extremely hard, and burn 
without residue. They have been tried with the 
electric light produced by machines of the 
Alliance Company. 


The Postmaster-General has issued notice that 
on and after the 1st February, telegrams for 
banks, counting-houses, offices, and other places of 
business in the City of London, which may arrive 
on Sundays and after 8 p.m. on week-days, will not 
be delivered until the following morning, unless a 
request be made in writing by the addresser that 
such telegrams may be delivered immediately on 
their arrival. 


The laying of cables betweeen Halle-Leipzic, 
Halle-Cassel-Frankfort-Mayence, Berlin- Hamburg 
and Hamburg-Kiel, is to be commenced, we learn 
from the Magdeburg Zeitung, as soon as the ground 
is free of frost. The firms of Siemens and Halske, 
in Berlin, and Felten and Guillaume, in Cologne, 
are engaged in preparation of the cables. The 
laying will proceed much more easily than in the 
case of the Halle-Berlin cable. Dr. Siemens has 
devised a machine which makes the trench, and 
deposits the cable, and it is only necessary that a 
gang of workmen follow to fill in the trench. 
Siemens’ machine will be used on those stretches 
of road where the making of the trench is not 
hindered by underground rock; in the latter 
case dynamite blasts are necessary. The cables 
are to lie one metre deep; the bottom of the 
trench must be of equal depth throughout, that 
the cable may be secure, and this is effected by 
the machine. The laying will be easiest between 
Berlin, Hamburg, and Kiel, the ground being here 
uniformly sandy and clayey. The Cassel- 
Mayence stretch will require much more labour 
and be more costly. The cost, however, has been 
carefully estimated. As the work of laying is to 
begin at several points at the same time, the work 
may be completed by the beginning of the hot 
season; it is anticipated, at least, that all the 
cables will be at work by September. The Halle- 
Berlin cable is giving every satisfaction, and the 
experience with it has materially conduced to an 
extension of the system. 


Melbourne papers recently received contain 
some further correspondence in reference to addi- 
tional telegraphic communication with Europe, 
Mr. Audley Coote, on behalf of Messrs. Siemens 
and the Anglo-Australian Company, advocating a 
line either from Western Australia or Northern 
Queensland, direct to a British settlement, either 
at Singapore or in India, so as to obviate all con- 


nection with a foreign country. Mr. Cracknell, 
the director of the New South Wales Telegraphs, 
had written from England in support of the Java 
route. 


Some experiments have been been lately made 
by M. Holtz as to what velocity the influence- 
machines might be worked up to. The ebonite disc 
in the machine he used was 150mm. diameter, 
and he fcund, to his surprise, that even with a 
velocity of 125 revolutions in a second, there was 
no decrease in the action. From the constantly- 
increasing self-discharges of a small jar, it might 
rather be inferred that the quantity of electricity 
increased constantly with the velocity of rotation ; 
so that at length it came to be about equal to that 
of a disc 520mm. in diameter, rotating in the or- 
dinary way. The passage of electricity between 
insulator and point may therefore be regarded as 
almost instantaneous; otherwise the charge and 
discharge at so great a velocity would suffer inter- 
ruption. And for an influence-machine of good 
construction it may be affirmed in general, that 
there is no maximum of velocity, at least, none 
such as might be produced by the passage between 
point and insulator. 


When Prof. Hughes was residing in the United 
States, he was associated with Mr. Phelps, who 
introduced various modifications into Hughes’ 
original apparatus. In 1858 Prof. Hughes came 
to Europe, and Mr. Phelps continued to devise 
improvements, so that after a series of transforma- 


tions, the printing apparatus has taken quite a 


distinct form. What specially characterises the 
Phelps’ apparatus is the replacement of the chariot 
by a horizontal cylinder, the vertical arrangement 
of the axis of the type-wheel, and of the wheels in 
general, and, lastly, the substitution of a pretty 
heavy fly-wheel for the synchronic spring. Ac- 
cording to the American journals, the velocity of 
rotation, and, consequently, the rapidity of trans- 
mission, is considerably greater in the Phelps ap- 
paratus than in the Hughes, 190 turns per minute 
instead of 130; and in America the one apparatus 
is said to have quite supplanted the other. 


We learn from the Fournal of the Telegraph that 
Phelps’s motor-printer has been for some time in 
successful operation between New York and 
Washington, in connection with Mr. Gerritt 
Smith’s improved Quadruplex; only two instru- 
ments at each end, however, being worked at 
present, for the transmission and reception of 
messages ; the other two sides of the Quadruplex 
being simply used for breaking or signalling. 
With these instruments connected by a single 
wire, 110 words per minute are transmitted in 
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the ordinary course of business. If the business 
should require it, two more instruments can be 
connected on the same wire, thus enabling the 
operators to transmit 220 words per minute upon 
a single wire, each operator sending at the 
ordinary rate of 55 words per minute. 


The Anglo-American Telegraph Company’s 1866 
cable was broken on the 13th ult; the fault esti- 
mated to be about 130 miles from Heart’s Content. 
The remaining three cables of the Company are 
stated to be in perfect working order and condi- 
tion, so that the due transmission of messages is 
not affectcd either in speed or efficiency. This 
was the oldest transalantic wire at work, the cable 
of 1865 having not yet been recovered. 


The cable between Falmouth.and Lisbon has 
been repaired. 


The remarkable induction coil recently con- 
structed for Mr. Spottiswoode fcr Mr. Apps, and 
which gives a spark 42 inches in length, is 
described in last month’s number of the Piilosophi- 
cal Magazine. We note that it has two primaries, 
either of which can be used at pleasure (for long 
or for short sparks). The one is of ‘o96-inch 
copper wire and 660 yards in length; it has 1,344 
turns wound singly in 6 layers. The other pri- 
mary is 504 yards long, wound in double strand, 
forming three pairs of layers. The secondary 
consists of no less than 280 miles of wire, wound 
in four sections, the wire used for the central sec- 
tions being somewhat thinner than those for the 
external section (the diameters are ‘0095 in., ‘o115 
in., and ‘o110 in. respectively). There are 341,850 
turns in the secondary. The condenser required 
proves to be much smaller than might have been 
expected. It is thought that if the insulation of 
the ends of the secondary wire were carried 
further than at present, a still longer spark than 
42 inches might be obtained. From effects with 
a 28-inch spark it is calculated that the 42-inch 
spark would be capable of piercing a block of flint 
glass 6 in. in thickness. When used for vacuum 
tubes the coil gives illuminatioa of extreme brilli- 
ancy and very long duration. 


A paper has recently been communicated to 
the Royal Society by Prof. Burdon Sanderson, 
the object of which is to show—(1) That the 
unmutilated muscle possesses electro-motive 
properties which have not before been correctly 
described; (2) that in the ‘‘muscle-cylinder” of 
Dubois Reymond, the electro-motive phenomena 
are dependent on and determin:1 by those of the 
muscle, and exhibit electrical properties which, 
in many important respects, are inconsistent with 


the “law” of Dubois; (3) that the electric 
change consequent on excitation, and termed by 
Dubois ‘negative variation,” in like manner 
possesses characters entirely different from those 
assigned to it by him; (4) that it is not true, 
as averred by Prof. Hermann, of Zurich, that the 
electrical state of muscle becomes negative during 
contraction as compated with the muscle at rest, 
but, on the contrary, that the contracting parts 
become positive. 


We have received the first number of a new 
monthly Italian journal, L’Elettricista, devoted to 
electrical science. It is edited by M. Lamberto 
Cappanera, and contains a quantity of interesting 
matter by Italian savants and others, (the opening 
paper describes an electrical seismograph in- 
vented by M. Cecchi), and is handsomely 
illustrated. We hope to notice its contents more 
fully on another occasion. 


Mr. Whyte, of Maryland, introdu ::4 in the 
United States Senate, on 16th ult., a bill to 
promote telegraphic communication betwee 
America and Europe. It proposes to authorise 
Ferdinand C. Latrobe, Wm. F. Frick and Robert 
Garrett, of Maryland, to lay and maintain sub- 
marine cables to connect American and European 
coasts, on condition that at least one cable shall 
be laid and operated within three years; that the 
tariff rates shall be as low as one shilling British 
currency per word, and that the cable interests 
thus established shall not be sold or united to, or 
amalgamated with any existing European or other 
cable companies. 


City Hotes. 


Old Broad-street, 31st January, 1877. 


THE movement which has been inaugurated by the | 


Globe Telegraph & Trust Company, for the purpose of 
virtually fusing the two Atlantic Cable Companies, 
will be brought to an issue in the course of this week. 
We have had occasion to refer to this scheme in our 
two previous numbers, and before we again go into 
the merits of the present dispute we propose to con- 
sider for a moment the objects and the position of the 
Globe Company. 

The Globe Company was originally started for the 
purpose of monopolising, or in other words, placing in 
the hands of a few men—viz., the Glob2 Directors—the 
control of all submarine cable enterprises. The pre- 
amble to its articles of association most unequivo- 
cally expresses this object in the following words : 

“That which is at present contemplated as the 
principal object for which the Company is formed is 
the acquisition and amalgamation in one Company of 
the principal lines of submarine telegraph and the land 
lines used in connection therewith. It is proposed, in 
the first instance, to acquire the shares and other 
securities of the companies owning them, issuing the 
shares of this Company in exchange for them, or to 


| raise funds for the purpose of paying for them, and as 
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o portunity offers, acquiring and absorbing the busi- 
nesses and property of the companies themselves.”’ 

[In addition to this, the memorandum of association 
of the Company, while giving it power to carry on 
almost any business in the world, particularly intro- 
duces the feature of the manufacturing interest into the 
objects of the Company. As, however, the promoters 
of the Company found, on trying to launch it, that this 
most comprehensive scheme, although pretty enough 
on paper, did not meet with the desired support from 
the public, they dressed their Company up as a 
simple Trust Company, and as such it has until recently 
existed. The idea of a Trust Company is too well 
known to need iauch explanation. Whereas the return 
paid by any particular Telegraph Company may be 
high at one time and low at another, the whole of the 
capital invested in telegraphic undertakings: yields a 
pretty even income in every year. It was proposed, 
therefore, that the investor should, instead of buying a 
small quantity of one particular Stock, buy Globe 
Shares, and that the proceeds from such and other 
sales of Globe Shares should be judiciously invested in 
all or most of the sound and dividend-paying shares of 
various Telegraph Companies, so as to average divi- 
dends and risks. The same purpose was also to be 
effected by an exchange of Telegraph Shares for Globe 
Shares. | 

This ostensible purpose of the Company is, certainly, 
a good one, and it was justly anticipated that such a 
Company, managed by men of high standing and in- 
timate acquaintance with telegraphic property, would 
show much better results than the average investor in 
telegraph shares could expect. That, however, the 
original idea of acquiring a control of all principal tele- 
graph lines has been followed rather than the one 
ostensibly suggested by a Trust Company, is undoubt- 
edly the reason for the present highly unsatisfactory 
condition of the Company. It might have been thought 
that the Directors of the Globe would be in a position 
t> buy all the telegraph shares they wanted for their 
Company, if not at the lowest, at least, at fair prices 
in the market, not only knowing, as they did, the tele- 
graph market well, but even making over and over 
agin the price of telegraph shares by their own actions. 

It appears, however, that for some unexplained 
reason or other a great many of the telegraph shares 
bought by the Globe were bought as dearly as they 
could possibly be paid for. Thus £261,000 of Anglo- 
American stock were acquired at an average price (as 
per balance sheet) of 69, whereas during the whole of 
the financial year in which this transaction took place, 
only or four days were Anglos as high or higher than 
69. Why should the Globe Directors have chosen out 
of the three hundred and sixty-five days which a year 
is commonly supposed to have, one of those four when 
Anglos were dearest ? 

Thus Direct Cable Shares were obtained at a price 
of 113, and only on one day during this year were 
Directs as high or higher than 113: why again acquire 
on this particular day? German Unions were bought 
apparently on the one day when they were dearest, and 
Indo-Europeans on one of six days out of the year 
when they were dearest. So far, the transactions 
carried out on behaif of the Globe Company by their 
Directors display, to say the least, a singular want of 
judgment. 

Looking at the whole of the Globe investments, it 
appears that on 18th July, 1876, the market value of 
the shares and stocks held by the Company was 
less than £2,000,000, whereas the cost to the Company 
of these identical securities appears to have been 
£2,978,029 15s. 44d. This enormous difference does 
not seem to indicate a triumph of the Directors’ 
judgment. 

At the present moment, the Globe Company (being 


‘very deep in Anglos’’), in connection with some well. 
known Stock Exchange speculators, comes forward to 
advise the Direct shareholders what to do with their 
property. Would it not be more becoming for the 
Globe Company to put its own property first into good 
order? And would it not be more modest as well as 
more straightforward for their Chairman, after the heavy 
depreciation in the market value of the Globe's invest- 
ments, suffered during his presidency by his own Com. 
pany, to refrain from giving lessons to another Com. 
pany how to manage its affairs ? 

It is proposed to instruct the Directors of the Direct 
Company to work in a friendly alliance with the Anglo- 
American Company. Whatever that may mean, Mr. 
Pender, who has, or at all events ought to have, some 
knowledge about the working of telegraph companies, 
must know this much full well, that if two companies 
divide a field of telegraphic enterprise, one of whom is 
a younger and a smaller company, the only safeguard 
for its success, nay for its very existence, lies in an 
active and vigorous competition. Does Mr. Pender 
really not know that the Direct has obtained its large 
and remunerative traffic only because it is working 
absolutely independently, and that the mildest flirta- 
tion with the Anglo Company would not only deprive 
it of its income, but cost it its landing rights in Canada 
and America? Does Mr. Pender really imagine that 
what the public want is friendly working between the 
two companies furnishing the channels of telegraphic 
communication between the Old and the New World, 
with its attendant slackness of work and indifference 
to the public interest, and not rather a brisk com- 
petition which will try every day to better and to 
facilitate telegraphic intercourse? Does Mr. Pender 
really not know that a new company would at once be 
started with two cables, and that it would take as 
much traffic again as the Direct does now, and that 
the residue would then have to pay a dividend on not 
only Anglos but on Directs as well ? 

If Mr. Pender does not know all this, he had better 
give up telegraphy and go back to silk, and if he does 
know all this, after a long telegraphic career, what are 


we, what is the public to think of his disinterested 


advice to the Direct United States Company ? 
The Direct Company does neither want Mr. 


Pender’s advice nor his interference, and the Anglo 


Company does not want him either. Both companies 
are fully able to take care of themselves, and if any 
matters are to be settled between them let them do it 
themselves like men and without a go-between. 

And now, before dismissing this subject for the pre- 
sent, one word of advice to the various parties inte- 
rested in this scheme. First, to you independent 
shareholders of the Direct Company, resist, if ye be 
wise, the attempt now being made to deprive you of a 
property which is every day increasing in value, and 
which, so far as human foresight can tell, must yield 
you a handsome return in the future. The uphill 
game, although a long one, has been successfully 
played by your management, and the vessel has been 
guided clear of the rocks of Scylla; do not now, when 
the shoals and quicksands of adversity are past, drive 
her by mutiny amongst yourselves into the inhospitable 
arms of Charybdis. 

And to you shareholders of the Globe we would say: 
Think ye not that, after the tale which is unfolded to 
you, perhaps not for the first time above, it is about 
time to be up and stirring tor the purpose of seeing 
that your own house is inorder? Might you not, with 
advantage to yourselves, appoint a committee of share- 
holders for the purpose—to quote the words of one of 
your own number—of “‘ examining the books, inquiring 
into and analysing all transactions having reference to 
the sale, purchase, or exchange from time to time of 
stocks and shares?”’ Ask your directors why they will 
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invariably invest in the shares of other companies only 
when they are at the highest value in the market ? 
They may be able to explain to you, what we confess 
we are unable to see, the wisdom—the wisdom, so far 
as you and not they are concerned, of such trans- 
actions. 

And finally, to you Messrs. John Pender and Co., 
the promoters of this scheme, whether you are 
successful in your present effors or not, may not 
inaptly be applied with only slight modifications the 

rophetic words of Meg Merrilies to the Laird of 
Ellangowan :—‘ Ride your ways—ride your ways. 
This day have ye tried to quench smoking hearths: 
see if the fire in your own parlour burn the blither for 
that: ye have tried to tear the thatch from cottars’ 
houses, look if your own roof-trees stand the faster. 
Ye may stable your stirks in the shealings at 
Dencleugh—see that the hare does not couch on the 
hearthstane of Ellangowan.” 


Droceedings of Societies. 


PHYSICAL SOCIETY—2oTtH JANUARY, 1877. 
Prof. G. C. Foster, President, in the chair. 


Tue following candidate was elected a member of the 
Society :—Mr. A. G. Greenhill, M.A. 

Dr. HuGains exhibited an enlarged view of a 
photograph of the spectrum of the Star a Lyre, 
which he has recently taken in a manner similar to 
that in which the spectrum of Sirius has already been 
obtained. The first results were very unsatisfactory, in 
consequence of the clock-work being insufficient for 
maintaining the image of the Star on the slit for a 
length of time. Mr. Grubb has, however, devised a 
secondary control apparatus, the employment of which 


renders it impossib'e for the error to exceed one-tenth 


of a second. In the spectroscope employed the prism 
was of Iceland spar, and the lenses of quartz. Dr. 
Huggins has also been engaged in taking a series of 
photographs of the Moon, and hopes to obtain some 
information in regard to the question of a lunar 
atmosphere ofsmall extent. In the spectrum of a Lyre, 
a line occurs corresponding with Hy, in the solar 
spectrum, and several more refrangible ones which he 
is at present unable to explain. 

Mr. LockyER considers the results which Mr. 
Huggins is obtaining to be of extreme importance, and 
le pointed out how he hopes a large series of photo- 
graphs of stellar spectra will afford valuable informa- 
tion in regard to the constitution of certain substances 
now supposed to be elementary, such as calcium. He 
considers that this metal is not a simple substance, but 
that the H lines are due to two elementary substances 
of which it is composed, and this supposition is 
confirmed by the fact that in the photograph exhibited 
by Dr. Huggins only one of the H lines is present, 
that is, only one of the constituents of the metal 
calcium is present in the Star a Lyre. 

Mr. W. C. RoBerts read a paper on the artificial 
production of Columnar Structure. He found as the 
resu:t of experiment that when certain masses of clay 
and sand are heated to about 1300°C, they contract to 
about the same amount as a basalt doés in passin 
from the molten to the solid state, and that beautifu 
columnar forms are produced. He had hoped by 
accumulating a number of specmens t2 have been 
able to establish a relation betwcen the strains at the 
point of rupture and the dimensions of the hexagons, 
but in the smali masses employed, the strains were so 
numerous that it was impossible to apportion their 
influences. 


PROF. GUTURIE showed cn arrangement he hag 


recently devised, in the hope of making the mercurial 
as sensitive as the water barometer. It consists of an 
ordinary siphon barometer, in which the two vertical 
tubes are united by means of a long uniform horizontal 
tube, having a diameter considerably less than that of 
the main tubes. The instrument is filled in the same 
manner as the ordinary siphon barometer, except that 
a bubble of air or dilute acid is left in the narrow tubs. 
For a given rise of pressure the absolute amount of 
mercury which passes from the shorter to the longer tube 
depends upon their diameters, and, as these are great 
in comparison with the tube uniting them, the motion 


of the bubble will be considerable in comparison with . 


that of the summit of the mercurial column. He then 
exhibited a number of thin india-rubber balloons filled 
with water, which he has arranged with a view to 
illustrate the nature of jellies. By weighing at 
intervals one of these india-rubber bags, he has found 
that evaporation takes place from its surface. He is 
also examining a bag filled with salt water, and 
immersed in water in order to ascertain whether salt 
as well as water is capable of traversing the septum. 
Lastly, Prof. Guthrie exhibited a large series of 
Chladni’s rings rendered permanent on cardboard by 


‘pressure, in contact with the plate which had been 


caused to vibrate, in a copying press. The sand and 
lycopodium were caused to adhere firmly by dilute 
gum. 


THE SOCIETY OF TELEGRAPH ENGINEERS. 


THE opening meeting of the Society for the prescnt 
year was held at the Institute of Civil Engineers, 
25, Great George-street, Westminster, on the evening 
of Wednesday, the 24th ult. 

The chair at the opening of the meeting was taken 
by the retiring President, Mr. C. V. Walker, F.R.S., 
who ge the new President, Professor Abel, 
F.R.S. 

The Minutes of the previous meeting having been 
read and confirmed, the Secretary announced a list of 
no fewer than forty-six new candidates for election 
into the Society. | 

THE PRESIDENT then rose to deliver his Inaugural 
Address. Commencing by modestly disclaiming an 
pretence advanced by him for the high honour Fra 4 
had been conferred upon him, he stated that in his 
election as President to the Society he could only see 
that the members desired to recognise the high part 
which Chemical Science, with which his name was 
immediately connected, played in its relation to the 
applications of Electricity, and so strang, he urged, was 
his conviction that to this consideration he owed the 
privilege of addressing the members that evening, that 
he would now endeavour to illustrate some of the 
principal directions in which Chemical Science bears 
importantly on the work of the Telegraph Engineer. 
The investigations made by Dr. Matthiessen into the 
differences in the electrical conductivity of the various 
kinds of commercial copper were quoted as the first 
illustration of the subject. The very great variations 
found to exist in the copper wire employed in the 
early days of Submarine Telegraphy had been tgaced 
by Sir William Thomson and others to differences in 
the quality of the copper, but it was reserved for Dr. 
Matthiessen, into whose hands the Committee of the 
Privy Council for Trade and the Electric Telegraph 
Company entrusted the matter, to determine the 
influence exerted upon the conducting power of pure 
copper by the pure metalloids and metals known to be 
naturally associated with it. In illustration of the 
importance of the effects established by Matthiessen’s 
experiments, it is interesting to note that the conducting 
power of pure copper was found not to. be susceptible 
of increase by combining the metal with any other 
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substance, and that certain non-metallic elements, 
notably oxygen and arsenic, which occur as.constant 
or very frequent impurities in the metal, exerted a very 
prejudicial influence upon its conducting power. For 
insiznce, the conductivity of pure galvano-plastic 
copper being fixed at 100, traces of arsenic in the 
metal, reduced its conductivity to 60, while the 
additio 1 cf 5 per cent. brought the conductivity as low 
as 6°5. The fusion of the pure metal in contact with 
air for a s':ort time reduced the conductivity to 76. 
The conductivity of pure copper Matthiessen found 
not to be so much affected by the presence of metallic 
as of non-metallic impurities, but it was shown to be 
considerably diminished by iron and tin. Thus the 
existence of 1°3 per cent. of tin in pure copper reduced 
its conductivity to 50°6, while with only 0°48 per cent. 
of iron its conductivity dropped_as low as 36. Some 
specially interesting experiments of Matthiessen illus- 
trated the cause of the good effects which had long 
previously been observed to be produced upon the 
working qualities of fine copper by the addition of 
small quantities of lead, and gave to the rule of thumb 
process a stamp of scientific accuracy. The existence 
of even 0°25 per cent. of lead in copper renders the 
latter so rotten that it cannot be drawn into wire, 
while even so minute a quantity as o'r per cent. of 
lead will render it unfit for wire-drawing. Hence the 
. toughening and softening effects attained by a very 
small quantity of lead to refined copper must be 
ascribable to some special action of the material during 
the melting of the copper. The fact that only traces 
of lead were discovered by the analysis of copper so 
treated indicates that it must have combined with or 
removed some impurity which is detrimental to the 
toughness and ductility of the copper—ihis im- 
purity was oxygen; and that the benefit of the effect 
of lead was due to the oxidising action received 
support from the beneficial influence of the metal 
when employed in casting operations with copper and 
gun-metal. A sample of pure copper after fusion in 
contact with air had a conductivity of 87°25; o'r per 
cent. was added to the metal, the two being fused 
together in a current of carbonic acid, and the con- 
ductivity was at once raised to 93, whilst the quantity 
of lead actually remaining in the copper was too 
minute to be determined; similar results were obtained 
with tin. The addition of 1‘3 per cent. of tin reduced 
the conductivity 0°4, while the mixing together of o'1 
per cent. of tin raised the conductivity from 87°25 to 
94°55, mere traces of tin only remaining in the copper. 
Matthiessen’s well-known investigations into the re- 
sistances of alloys, which formed in the hands of the 
B.A. committee the most valuable aid for the deter- 
mination of the standards of electrical measurement, 
were next quoted as an evidence of the aid brought by 
Chemical to Electrical and Telegraphic Science. 
The advances made of late years in the manufacture 
of iron, and still consequent upon the study of the 
theory of Metallurgical Processes, were not without 
their interest for Telegraphy, for the ‘Government 
had, in consequence, raised the standard for the con- 
ductivity of iron-wire for telegraph purposes; but 
while Chemical Science has unquestionably contributed 
so much to the improvements in the conductors, no 
less may be looked from the labours of the chemist in 
the direction of dielectrics. The late Prof. Miller’s 
investigations into the cause of the decay of gutta- 
percha and india-rubber are well known. Thechanges 
these gums undergo were examined by him, and he 
arrived at the same conclusion as other workers in the 
same direction had previously come to, that the 
changes in these gums resulting in the destruction of 
their insulating qualities was entirely due to oxidation 
through atmospheric influence, and that such oxidation 
was accelerated by the exposure of the material to 


light. He likewise pointed out that intermittent 
exposure to moisture, especially if solar light had 
access, rapidly destroys gutta-percha, while, as is well 
known, if kept continually immersed in water, it is 
practically indestructible. Even before exposure he 
found that ‘ good ” commercial gutta-percha contained 
as much as 15 per cent. of the products of oxidation, 
while no less than 2°5 per cent. of water was mechanic- 
ally diffused through the sample. The mechanical 
process of manufacturing gutta-percha has doubtless 
been improved, but it does not seem that the corres- 
ponding improvement has been obtained in regard to 
the quality of the material as indicated by its chemical 
composition. The highest quality of sheet gutta- 
percha Professor Abel could obtain contained 12°7 
per cent. of resinous matter, and 5 per cent. of water. 
The high proportions of mechanically enclosed water 
existing in sheet gutta-percha may be surprising, but 
there can be no question but that in the application of 
gutta-percha coatings to wire much greater pains 
should be taken to consolidate the material, and 
express enclosed water, than in the production of the 
sheet material; nevertheless, the amount of water 
enclosed by the insulated coatings of insulated wires is 
considerable. Two samples manufactured by the 
same firm, one in September and the other in 
November last, contained respectively 1°86 and 1°97 
per cent. of water, whilst the sample of gutta-percha 
covered wire kept by him (Professor Abel) in a tank of 
water for at least ten years, being exposed to the air 
for brief periods at long intervals, and having been in 
the water eighteen months undisturbed previous to its 
examination, contained only 3°07 per cent. of water. 
Mastication there can be no doubt favours the oxidation 
of gutta-percha, so that the proportion of resin in the 
finished substance, and the mixing of the gum with 
a product detrimental to some of its most valuable 
properties as a dielectric for telegraph purposes, is toa 
considerable extent dependent upon the degree of 
completeness to which the mechanical separation of 
these impurities has been carried out. 

Professor Abel entered minutely into the action of 
the vulcanising process, touched upon the aid which 
Chemical Science would bring upon the proper treat- 
ment of the batteries, in the investigation of the decay 
of timber, and in the proper manufacture of joints, and 
concluded by an interesting description of the 
difficulties which had been surmounted in the fuses 
with which his name was associated by the aid of 


- Chemical Science. 


Space, however, prevents our giving these in detail 
at present, and we will reserve for a future number the 
continuation of this most admirable address. At the 
close a hearty vote of thanks was accorded the new 
President on the motion of Mr. W. H. Preece, seconded 
by Major Bateman Champain. 

After the following candidates had been elected: 
as Foreign Members: M. Edouard E. Blavier, M. 
Charles Bontemps, M. Fedeli Cardarelli, M. le 
Compte Theodore du Moncel, M. Joseph Lagarde; 
M. Jules Raymond; as Members: Mr. W. Wiese, 
Mr. Julius Terp, Mr. T. Skinner, Lieut. Rogers, R.N., 
Mr. Robert Punshon, Mr. Samuel Bidder; as 
Associates: Mr. Edward Almack, Mr. James Brown, 
Mr. George Clapperton, Mr. Charles Field, Mr. John 
Fraser, Mr. W. J. Fraser, Mr. Henry Goodwin—the 
meeting adjourned until the evening of Wednesday, the 
14th inst., when Mr. W. H. Preece’s paper on ** Shunts” 
will be read. 


a. 


The half yearly interest on the Debentures of 
the Western and Brazilian Telegraph Company, 
Limited, due ist February, will be paid on and 
after that date at the Offices of the Company. 
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Electrical Sciente in Foreign Journals, 


Comptes RENDUS OF PARIS ACADEMY. 
No. 25: 18TH DECEMBER, 1876. 


On an Arrangement which permits of Reproducing, 
with the Syren, Foucault's Experiment of Stoppage 
of a Rotating Disc under the Action of an Electro- 
magnet. By M. BourBouzE.—(See note on p. 8.) 


Practical Method of Testing a Battery Element. By 
M. LECLANCHÉ. 


In a figure he gives three curves representing the 
intensity, electro-motive force, and resistance. 
With the two former, and by a simple interpola- 
tion, a certain electro-chemical work being given, 
it is always easy to deduce the electro-motive 
force and intensity corresponding to the battery 
which has done this work. And the third curve 
representing variations of interior resistance can be 
calculated from the other two. (The third curve 
is an ascending one, the others descending.) M. 
Leclanché gives some results from varying the 
temperature. A Daniell couple (porous vase 
12 ctm. in height) having acted for about three 
weeks, presented a resistance of about 835 
metres of 4 mm. iron wire at the temperature 
+ 10°. At o° its resistance became = 1258m. At 


4°, it was 1400m., and at — 6° the crystallisation 
was considerable, and the mass became pasty and 
almost solid. Between — 6° and — 10° it was 


hardly possible to measure the resistance: this 
went on increasing to about 20 kilometres. The 
sulphate of mercury couple presented like varia- 
tions. At — 15° the resistance was = 20 to 25 


kil. On the other hand the electro-motive force: 


of the two couples varied little; it was weakened 
only a tenth, while the resistance was increased 
more than tenfold. With the peroxide of man- 
ganese battery, under the same variations of 
temperature, the resistance was hardly doubled 
(230m. at the beginning, to 422m. at — 18°); in 
ordinary freezing mixtures, a solution of sal- 
ammoniac does not even become pasty. The 
electro-motive force varied only about +4. A 
saturated solution of sulphate of copper solidifies 
at — 5°, of sulphate of zinc, at — 7°. These 


facts are interesting for telegraphy in the North 


of Europe. 


_ No. 26: 27TH DECEMBER, 1876. 
Vo. LXXXIV. No.1: 3RD JANUARY, 1877. 
No papers on electrical subjects.” 


No. 2: 8TH JANUARY. 


Determination of the Polay Distance in Magnets. 
By M. BENOIT. 


À MORE direct and general method than that of 
Pouillet is described. 


Effects of Heat on Voltaic Circuits completed by an 
Electrolyte. By'M. HELLESEN. 

I. M. pu Moncev has shown, that if one of the 

plates of an electrolyte is heated, there is a 

thermo-electric action causing a current to be 

developed, for which the heated plate forms the 


positive pole. This may become very strong, if 
the arrangement is such as to maintain the 
liquid round the two plates at very different 
temperatures. M. Hellesen connects two test- 
tubes near the top by a narrow tube, fills them 
with saturated solution of sulphate of copper, and 
fixes the copper electrode in one near the top, in 
the other at the bottom. Then he heats with a 
spirit lamp the test-tube whose electrode is near 
the top. A considerable current is obtained, and 
this electrode is quickly covered with copper. A 
simpler arrangement is, to fix on the edge of a 
vessel containing sulphate of copper solution a 
plate of copper curved so as to touch the surface 
of the liquid on one side, while on the other it 
presents, outside of the vessel, a surface which 


may be heated. The other electrode is immersed 


at the bottom of the liquid and connected by 
covered wire with the first; thus a strong current 
may be had. In these arrangements, the heated 
parts of the liquid tend to remain at the surface. 
Using magnetic helices of copper tubes, in which 
might be made to circulate cold water and super- 
heated steam, magnetic effects might be obtained 
(M. Hellesen thinks), which would explain the 
magnetic state of the globe in virtue cf the 
unequal temperature of the seas. II. If an 
electrolyte be formed with the smoky flame of a 
paraffine candle, and a current be sent from 40 
Leclanché elements or 30 of bichromate of potash, 
a strong arborescent deposit of carbon first forms 
at the end of the negative wire, the branches 
tending to rise in the direction of the flame, and 
to regain the positive wire. In a few seconds, 
carbonised threads, slightly arched, come to be 
deposited on the latter, also tending to rise with 
the flame. If you bring the two sets of deposits 
near each other, there pass a series of brilliant 
sparks. III. If for the short wire, connectin 
the anvil of the contact-breaker of a Ruhmko 
coil with the condenser, there be substituted a 
long wire wound parallely with another on a 
second bobbin, one may observe, when the ends 
of the second insulated wire are placed a short 
distance apart, a pretty strong spark, which can 
only come from the discharge of the condenser; 
for it can be produced with quite short wires not 
wound in helix, it is not influenced by a magnetic 
core placed in the second bobbin, and the 
inductor current of the apparatus does not pass 
into this second bobbin. On the other hand, it 
increases with the size of the condenser, and 
depends on the nature of the insulating plates of 
the latter; the strongest effects being with mica. 
This spark has in some cases had sufficient 
tension to traverse several millimetres of air, 
though only one Bunsen element (middle size), a 
coil of moderate dimensions, and a secondary 
wire of 10 metres, have been used. 


MONITEUR SCIENTIFIQUE. 
NOVEMBER AND DECEMBER, 1876. 


M. Duchemin’s Compass with Circular Magnets. 


A NUMBER of reports testifying to the superiority 
of this instrument, as regards fixity of the line of 
poles, sensibility, and mechanical stability. 
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MOXATSBERICHT OF BERLIN ACADEMY. 
AUGusT, 1876. 


On the Electric Discharge in Solid Insulators. By 
M. Hovtz. 

Arter describing his apparatus, the author 
considers the striking distance, in its relation to 
density, to quantity, to polarity, to the mass, and 
to special formations of the insulating body; he 
then describes the phenomena of the spark and 
the brush obtained in solid insulators; and lastly, 
the action on the insulator. The paper contains 
many interesting facts. 


On the Auxiliary Conductors of Simple and Com- 
pound Influence-Machines. By M. Hovtz. 


JOURNAL DE PHYSIQUE. 
NOVEMBER, 1876. 
On the Distribution of Magnetism in Cylindrical 
Bars. By M. Boury. 


M. Boury concludes that there is an almost 
absolute independence between the temporary 
and the permanent magnetisation; and this may be 
attributed, at least in part, to a difference of origin 
—for example, a veritable magnetic heterogeneity 
of steel. 


On the Heat Liberated by Mixture of Sulphuric Acid 
and Water. By M. PFAUNDLER. 


DECEMBER. 
No (original) paper on electrical subjects. 


ANNALES DE CHIMIE ET DE PHYSIQUE. 
NOVEMBER, 1876. 
On Electric Condensation. By M. MouTiER. 


HE studies, from the theoretical point of view, 
electric condensation as recently described in the 
Annales by M. Gaugain, 


Correspondence, 


TELEGRAPHIC PROGRESS IN 1876. 


WE have received from Mr. George Eveleigh a 
letter with reference to the article under the 
above heading, which appeared in‘the last number 
of the Journal, with reference to the statement 
made as to Clamond’s form of Thermo-electric 

ile. Mr. Eveleigh states that it is not almost 

anished, but that it is “‘ on the eve of re-appearing 
with a new Company, and under the auspices of 
of men eminent in the electrical world, well versed 
in science, and those branches of trade in which 
electricity is the very life of their existence, and 
that although as a result of the violent tests to 
which the said apparatus was last year justly sub- 
jected, some slight defects were detected, yet 


ample means have since been provided to supply 


its previous deficiences.”’ 

We are pleased to hear this, and as soon as the 
Clamond does re-appear we shall have much 
pleasure in again studying its working, and en. 


deavouring to assign a value to the ‘ample means” 
referred to. At the same time, we believe the 
statement which appeared upon the subject in our 
last number contained the facts of the case so far 
as 1876 was concerned. Clamond’s Pile was, we 
understood, tried experimentally both by the 
Exchange Telegraph Company and the Postal 
Telegraph Department; in each case it gave way 
under the test of continued trial, and its then form 
did seem to be almost banished from the field of 
competition. 

The other portion of Mr. Eveleigh’s letter relates 
to matters of a personal nature in connection with 
the Promotion and Directorate of the late Clamond 
Company, which cannot well be adm:tted in the 
pages of this Journal. 


R. WERDERMANN.—We regret we cannot insert 
your letter. It simply questions the accuracy 
of our own information, without imparting any 
fresh facts or narrating new experience. If you 
can adduce facts in support of your statements, 
they shall have all consideration. We cannot 
admit personal matters into our columns. 


PATENTS. 


14. Sir J. ANDERSON and W. H. Asu.—*“ Electric 
telegraphs.”’—rst January, 1876. 

47. B. SmirH.—* Improvements in signalling in oppo- 
site directions by the same wire simuitaneously.”— 
5th January. 

52. F. Darxin.— Improved electric battery.”—5th 
January. (A communication.) 

128. C. Bonp1.—‘ Signalling and telegraphing on 
railways and tramways.”—12th January. 

162. W. HARLING.—‘ A new or improved electric 
disc or bell instrument for railway signalling, applicable 
in part also to other purposes." —r14th January. 

288. L. JANSE.—‘* An improved direction indicator to 
be used as a compass otherwise.’’—25th January. 

367. F. Le B. BEDWELL.—" Improved means and 
apparatus for connecting submarine telegraph cables 
with light or other ships or floating stations or buoys.” 
—29th January. 

386. A. M. CLARK.—* Dynamo-electric machines.”— 
31st January. (A communication.) 

421. G. T. BousFIELD.—*“ Preservation of telegraph 
and other wood-posts.”’—2nd February. (A communi- 
cation.) 

433: J. A. FAHIE.—"‘“]Improvel relay or electro- 
magnet, which may be employed also in any instrument 
or contrivance where relays or electro-magnets with 
counteracting springs are used.”—3rd February. (A 
communication.) 

492. C. W. Harrison.—‘ Application of magnetism 
jor the promotion, restoration, and preservation of 
health.”—7th February. | 

524. W. LakE.—" Galvanic batteries.”— gth 


- February. (A communication.) 


567. A. J. Happan.—* Electro-magnetic type-dis- 
tributcr.”—12th February. (A communication.) 

599. J. CURREN.—‘ Construction of electric indica- 
tors.”—14th February. 

610. G. WEATHERS.—“‘ A rotatory electric light.”— 
15th February. 

642. W. R. LaAKkE.—" Mariners’ compasses.”— 
10th February. (A communication.) 


—— 
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Analysis, and will be found of use by medical and other men who may have occasion to ascertain in a ready manner whether any of the 
more actual impurities are present or not in water.—Vide the Medical Record, January 29, 1873. 


157, STRAND, W.C. (four doors from Somerset House), LONDON. 


Read—"' Water : its Impurities and Purifications,” price, per post, 2d 


TELEGRAPHIC JOURNAL 


AND ELECTRICAL REVIEW. 


Handsomely bound in cloth, gilt, Vols. I., II., III., and IV., now ready. Price ros. 6d. each. Nearly all the 
back numbers may be had through any Bookseller or of the Publishers. Subscribers’ numbers bound in black 
cloth, gilt, 2s. 5d. Binding Cases, 2s. 


HAUGHTON & Co., 10. PATERNOSTER ROW, E.C. 


Zanni’s Magneto-Electric Bell-Pull, dispensing with the 


use of Battery. 

Sannis Magneto and Electric Alphabetical Dial Instru- 
ment. 

Zanni’s Patent Morse Instrument to work without 
Battery. 

Zanni’s Magneto-Eleciric Block system to work without 
Batiery. 


Zanni’s Ship Signal Dial to work without Battery. 
BENNETT'S BATTERY, with latest improvements, specially recom- 
mended on account of its simplicity, cheapness, and durability. 

All kinds of Electric Bells, Buttons, Indicating Tablets, with the latest 
Improvements. | 
The above Instruments of the best make 20 per cent. less than any other House 
MANAGER, E, D. BRIDGER. CONSULTING ELECTRICIAN, G. ZANNI 


M. SADDLER, 


Se INVENTOR OF THE 
UPRIGHT MAGNETIC MACHINE, : 
= So universally used by the Medical Profession, “VE 
XN MANUFACTURER OF 
Electrical, Galvanic, Magnetic, Chemical, Photographic 


| and Pneumatic Apparatus. 
ELECTRIC BELLS AND INDICATORS, OF EVERY DESCRIPTION. 


For Hotels, Warehouses, Manufactories, Mines, and Domestic and General Use, 


19, ASTON STREET, BIRMINGHAM. 


City Offices : 18, Buli and Mouth-street, St. Martin’s-le- Grand, E.C. 
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HLHOTRIC BÉLLS 


PE \ On an Improved System. 


À BELL BATTERY WIRE AND COMMUNICATOR 


Complete Apparatus sent carriage free to any railway station in 
England for £1 2s. 


Youth’s Magic Lantern and 12 Slides, 7s. 6d. 
Youth’s Microscope and 12 Objects, 9s. 6d. 
Youth’s Case of Drawing Instruments, 9s. 6d. 
Youth’s Telescope, long range, 5s. 6d. 
Youth’s Binocular Glass, 9s. 6d. 

All carriage free as above for One Shilling extra. 
PRICE LISTS FREE. STATE ARTICLES REQUIRED. 


JI. Ww. AROCHBUTT, 


8 FRIDGE STREET, WESTMINSTER, LONDON. 
FACING HOUSES OF PARLIAMENT. 


THE SCIOPTICON. 


THE NEW EDUCATIONAL MAGIC-LANTERN. 


4 
\ À: 


This Instrument (universally acknowledged as superior to all others) is now 
used in all the principal Colleges, Schools, &c., throughout the kingdom, as well 
as in thousands of private residences, as a source of instruction and amusement 
during the winter evenings; also by the German and Russian Governments in all 
= their various public educational institutes. 


SEE Now fitted with the new patent LIME LIGHT. 


THE SCIOPTICON MANUAL. 3rd Edition. By post, 13 stamps. Supplement. for 1876-7. 
| Post free, One Stamp. 


SCIENCE AT HOME, rs. old. 
THE SCIOPTICON COMPANY, 157, Great Portland Street, W. 


THE ORGAN OF THE BRITISH TELEGRAPH STAFF. 
MONTHLY, 2d.; POST FREE FOR SIX MONTHS, ts. 3d. 
Telezraphic Tales, Poetry, Anecdotes, Correspondence, Letters from Abroad, Notes, English and Foreign 
Articles, and other matter interesting to Telegraph Clerks. 
Orders addressed to the Editor, Central Telegraph Station, London, promptly attended to. 


Re. À Course of Popular Instruction in the various instruments in use, with diagrams, is now being 
published. 


Published every Thursday, Price Fourpence. 


IN 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


Yearly Subscription, 18/6. Half-Yearly, 9/6. Quarterly, 5/-. 
Post-office Orders to be made payable at King-street, Covent Garden, W.C. 


_ One of the leading objects of the Publishers of Nature is to awaken jin the public mind a more 
lively interest in Science. With this end in view, it provides original Articles and Reviews, written 
by scientific men of the highest distinction in their various departments, expounding in a popular and 
yet authentic manner, the grand results of scientific research, discussing the most recent scientific 
discoveries, and pointing out the bearing of science upon civilisation and progress. 

Every intelligent man is now expected to'know something of what is going on in the scientific 
world; the columns of Nature will give a summary of it—varted, compressed, and authentic. 


London: MACMILLAN & CO., BEDFORD STREET, STRAND, W.C. 
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#LECTRICAL REVIEW. 


SCALE OF CHARGES FOR ADVERTISEMENTS. 


Whole Column or Half Page 
Outside Page (when at ‘Hberty)«. 

Contracts made for Repeated Insertions. 


Each additional Line . 
Column. or Eighth Page «. 
alf Column or Quarter Page ue 
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Seven Lines (fifty:words) or less, in pare 0 
o 
o 1 


Qu 


3 
o 
0 


The Badges of the Journai are cut throughout; the Advertisements must, therefore, be seen. 
| - *,* Post-Offiee orders to be made payable to Haucn ‘on & Co., af the Chief Office. 
Advetlssements should reach the Office not later than the 12th and e7th of each Month, 


PROWN TELEGRAPH WORKS 


*F.R. FRANCIS, T.£., MONTEFIORE, M.S.T.E., 
Engineer. | | Managine Director. 


OFFICES: 85 & 92, HATTON GARDEN. EC. 


Telegraph Engineers & Manufacturers of — 


- BATTERIES, | "BLECTRIC BELLS, 
INSVLATED WIRES, | LIGHTNING CONDUCTORS, & 
YELEGRAPH INSTRUMENTS, | GENERAL STORES. 


‘THE TRADE SUPPLIED. CATALOGUES FREE. 
“WHOLESALE AITD EXPORTATION. 


“PATENT. ELECTRIC PEN. 


For the of of Writing. Outline Drawings, or Any Penman Can use it. | 
ONE TO TWO THOUSAND COPIES are easily and rapidly produced... No:special paper is required. 
æ Tris Sp and prints with ink of any colour.” It obviates the expense and delay of Tu and from the 
a vacy and promptitude with which copies can be made it ?s of the utmost value to ; tone sm 
Stock ‘Brokers, Solicitors, Accountants, Ship Brokers, and Secretaries of Pablic Companies... 
Price of Pen with Duplicating Press, £8 8e. 
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SANDERSON 


BATENT. SOLID COPPER TAPE 


| 

M} Is the NEATEST, MOST DURABLE, 22d} 

safeguard against lightning. Price® \ 
K torn One Shilling per foot complete for fixing, 4 


Estimates on application. | 
SANDERSON & PROCTOR, 19 & 21, Queen Victoria street, London, E.C. - Works, Huddersfield, =a 


COMPANY, LIMITED. 


Offices and Warehouses : +06 and 100, CANNON ST,, LONDON, BiG, 
Works : SILVERTOWN, ESSEX ; PERSAN BEAUMONT; FRANCE. 


TELEGRAPH ENGINEERS AND MANUFACTURERS. 0 


CABLES.—Subsarine, Subterranean, and Aérial. 
WIRE —India-Rubber and Gutta-Percha covered in ail gauges. 
INST RUMENTS.—" Morse” Inkers, Single Needle, Wheatstone’s Alphabetical, Semaphore ‘ Blocs ® 
Instruments, Bells, Resistance Coils, Sir W. Thomson's and other Galvanomeétssss | 
Condensers. Testing Instraments, &c. | 
BATTERIES.—SOLE MANUFACTURERS FOR GREAT BRITAIN, IRELAND, AND 
| | THE COLONIES OF. THE CELEBRATED LECLANCHE BATTERY, 
which has received the most favourable reports from the Postal Reiegreps Authorities 
and other emisent Telegraph Engineers, and is now in general use by the Post Office 
aad English and Continental Railways. Asa Battery for ail Telegraphic purposes 16 38 
undoubtedly. pre-eminent, All other kinds of Batteries also manu actured. bonito am 


x Cells, Carbon Plates, &c. | 
INSU LATORS.—Ebonite, Porcelain, Brownware, &c. 
MANUPACTURERS OF THE MOST IMPROVED APPARATUS FOR RAILWAY BLOCK-SIGNALLING, 
SEMAPHORE REPEATERS, ‘LIGHT ” INDICATORS, AND WALKERS ‘ PASSENGER AND 
GUARD” COMMUNICATOR, 
THRLEGRAPH STORES AND APPARATUS EVERY DESCRIPTION: 


ORPEDO APPARATUS. 
THE INDIA-RUBBER, GUTTA-PERCHA, TELEGRAPH WORKS COMPANY (Limited) 
are Patentees and Me ER of a Complete System of Torpedoes for H arbour.and Coast Defence, and of th 
 SILVERTOWN PATENT FIRING BATTERY, 


Be. | À CONSTANT BATTERY FOR MINING AND BLASTING PURPOSES. 
CONTRACTS ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAIN TENANCE of TELEGRAPH LINES: 


| 


CONTRACTS SÉARS D: 
CHRISTMAS AND NEW “YEAR'S DAY. 
By KUKLOS. - 
Published December 23,4 entr Edition of the above, with a Special Preface. Price is. 64, 
| | Bébently published, by the same Author. 


Part First of the Beries or Physical Science, entitled | 


| QEWERIFUGAL FORCE AND GRAVITATION. Price 
MEASUREMENT OF THE ‘SUN'S DISTANCE, 


EXPLAINING THE SEVEN NEW METHODS. 
(Being Part Fifth of Lectures on Astronomy.) Price 9g. 6d. 
Rook First of the London Edition of 
GROMETRICAL TREATISE "ON SHE LINEAR CORRELATIONS OF 
By JOHN HARRIS, is now published, 
Second will be ready:in a fow daya.--Price 28. 6d: each bOdK, -- 


Tuendon: WRUBNER & Iuudgate 
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